Cytoskeletal, synaptic, and nuclear protein changes associated with rat interface organotypic hippocampal slice culture development.
Although organotypic hippocampal slice cultures (OHSCs) are used to study function within the hippocampus, the effect of maintenance in vitro upon protein expression is not fully understood. Therefore, we examined developmental changes in cultures prepared from P8 rats and maintained on porous membranes between medium and atmosphere. Between 7 and 28 days following explantation, altered hippocampal morphology could not be detected despite a significant decrease in both MAP-2c and a mid-range tau isoform by 21 DIV. During the same period, lower GFAP expression was observed, and GFAP labeling suggested a migration of astrocytes to the slice-atmosphere interface. In contrast, levels of the synaptic proteins synaptophysin and PSD-95 were significantly increased, but GAP-43 was not. The preservation of myelinated axons and synapses, along with glial and endothelial cells, was confirmed by ultrastructural analysis. Furthermore, intranuclear inclusion bodies, which are associated with normal aging in vivo, were detected in the CA1 pyramidal layer in cultures older than 14 DIV. When OHSCs were maintained for approximately 3, 4, and 10 weeks, a rise and then fall in the expression of synaptophysin and, especially, PSD-95 were found, and the biphasic trend paralleled by significant changes in Schaffer collateral-evoked excitatory post-synaptic potentials from CA1 neurons. Our data not only describe changes in cytoskeletal, synaptic, and nuclear proteins related to the maintenance of interface OHSCs, but also emphasize the potential of the model for the study of age-related phenomena within the hippocampus.